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SOG^ %-Zt$.<£^SLS- <>l-g-*Rr :n^3 *h£X] i*}^ f^H|<3^ ^ « 0 >^ ^ 

°1« #3EX| X|S *&^°)} 71)^1^. ^. ^gofl^ ti>£.^ 7}^ 

°fl ^7) «L£Xl 7l <H^- XU ^^E}. #7] a>^^ 71 

* ^ XU $H Xl2 ^g^* ^tH}. A J-7l X| 2 ^^M- 

3^4. ^-7i ^ xi2 *beh*m, #7] xu n<$n g te^i 7i## 

X1H4 #7] X|2 3fl€# sfl^^- ^^t!r 

4. #7l X| 2 ^<£^ £^ Xl3 ^^M: ^-71 XU ^ 

#*M, #71 XI 2 XlH^i- #7] xu ^S^, XI 3 Xl^ ^£X1 

^^1 XAAl^lch 

[iflS£] 

£ 7a 

[x^oiol] 

S0G, ^ ^ X|i=, o>^-7># 
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f^^ 1 ^ ^ ^ ^ °1« °l-g-tr ^5131 ^>2] ^fls ^ {Method of forming 
inter layer dielectric film and method of manufacturing semiconductor device} 

£ la 53 S lb ifl*l £ 9a ^ £ 9b^ «>^-^^- *UHH rcj-s. 

10: tiri^l 12: i:*} ^rel ^ ^ , 14: <*|^, 20: tIMH 22: ^1 

^^f, 30: *fl2 ^<£^, 40: SOG^f, 40a: SOG^" 3fl^, 40r: *fll , 40s: *fl2 ^ , 
42: 42a: sfl^i, 44: ^ , 50: 60: 60a: ^ 

*fl^, H: 7fl^. 

«KE*I1 di*}^ ^ tij-^ofl ^ 30.5., ^-^1 SOG^-* ^^r^^^S. 
°l-g-*Rr -H^^ %-l}*i<£^ ^ §J °1» °l-g-^r =£7}^ 

^e, VLSI r^r^l 7fl ^H) 4^ ^-£^11 ^r^l #7>*>ji u]*}<?1 ♦ 

(design rule)<>l ^^%\ #^£)^r ^MH Si^r. =1 ^f-SMH Si 3* 
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AHo] 7]B\7\ #£lS\JL, A ^% A >°1^ ^(gapWH o>^S a] (aspect ratio)7> 
#7}*}ji °H 4^ n ^HH ^ o>^e an- 7Mn $-$5S)fe 

7 J« *fl^7l fltf 7l#o) c^J-tII 7fl ^-5] 51 satf. 7 J ^(gap 

filling) 7>xl^ ^<£*}-_o , BPSGCboro-phospho-silicate glass)^, HDPChigh 

density plasma) ^-o] ^-g-sjui ae|4, BPSG^^l <>flfe 800°C 

-H^H *rfe Bl^S-f ^^ol A^-S)7l nfl^-ofl M^W^E^ (short 

channel) Jl3}-7> 0.15 jum tq^o] =-g- g.- ^ofl^ ^-g-^ ^ 

^^7} HDP -SrSj-^ ^-g-*> ^ €^ &7l nfl-g-ofl o.l /an 

ol^ d^>ol 1-^ £ fe ^ofl^ 3-g-zj}7l <H3£ ^^7> ^Cf. 

^71^- ^-afl^-g- «fl^^>7l 3tb cf^- ^ ^ S0G(spin-on-glass):*M ^ 

3. Al~g-£)J! olcf. S0G 7flS^ ^-BflS. ^a^S-S. *>°1°1H ^5]^ ^g- •; 

O^^E Wj-S. 7^]^ ^ tiling ^^JI jL2f^<?l nfl^^- ^ O^Cf. S*l, 

SOG^ Willie ^€ #*r» A>oHlA-l -g-^ 71 # 

^(capacitive coupling)^: #^2] ^ & , ^>5l ^JE.* 

S0G 7flS.^ Sl*H ^ SOG^ (curing) 

^ *r^# 7l^o> ^Vcf. ol nfl, SOG^- cfs ^ 
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5£ch o]^ go) ^Jg.*j ^<H^3*1 ^ SOG^ ^^SHH 4^ 7^ nfl 

^d\) cqt;}d\ ^7} SOG^-^ 5.5.3)-^ °1 ^^7> 5a tf. £th 

#7l SOG^ ^<H*8°1 °1^<H*1*1 ^ Jf«£- ttlJE^ BB>^. 4S.,g.g. Uj-Bf^ 

o_ S #| j^tf ^Tfl i£5)^ SOG^ ^^4^°] IMNWjI, tb ^-^Mlfe SOG^l £ 

T %-#%<&^2] ^ *r &7fl -g-^7> ^rf. ZL^ZL, SOG^I 

°>^7H 1 (outgassing) *r 91*-, <>1*H ^ 

«l<>}*(via hole)<%^€ «fl^d^°l -Sr^^M iH^fe «1°> 5L°l^^(via 

poisoning) -R-^-S)^ ^-9] 7} $X^. SOG^ o]-g-^- 

*8-3 e^^l 3^-2.5. 3E*h SOG^ i?-<H*8°l ^JL^Tfl 

3^15. 71^ cf-g- a>S}-^ tiling- nfl ^zj-i-o] nfl-o. ^ tq^o] =ol 

<8> SOG^* *}-g-*>^ f^M 1 ^* «fl ^"71^ ^ ^l^fo)| tfl*]^- 

<9> £ ^-Br -#7) tb «fl^*>J17> *>if ^^S, ^3 J2_3£. SOG^ 

°l-8-*M f^^-fr «fl SOG^ Ms^o] ^^sjT^q- ^ ^]^a1 S0G^-° 

<io> ig^cq tj.^. s.^^. ^ f^Hi^ 1 ^ ol-g-*H 4!3^5a^f 
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^"71 aV£^l 71^: ^ *fll ^^e]- *fl2 $^4. #7] 

*1]2 *3<£^ ^sg^SLS. gfet|-. -^-71 ^ *ll2 ^El^sM, -#7] *U 

^ 71^ ^ ^#Al7l^ ^2 *i<3^ afl^jif # 7 ] *1}2 sfl^i-i: 

£tt sflH^r ^^^j-cf. ^-71 *fl2 afl^ ^a^g. ^)]3 *J<£n^ ^. 7] 

*m ^7i ^2 ^tq. ^-a- *m ^<&^, m 

SOG(spin-on-glass)^S ol^o]^ ^ ojtf. 
<12> ^ofl aV£3l f^*^^ ^ ^^Hfe ^7l *)H ^£^-8: ^ 

^^r ^, ^"7l *fll ^^-g- ^-*H 7l^o11 *fl4 ^i*Rr 

#31* tH ^ o}4. oj trfl, ^-71 ^]2 ^-71 ^14 $H ^^^rf. 

<13> ^-71 cf^. -=-2}^- ^i^}7] $)is\°), Till <#Eflofl 4^- tiV£^l ^7>^ 

Si «o V lHH^ 3.^ cg^-g- i^-*}^ aV£*]l 7l^ofl Tfll 51*1 3fl<^ 

^"71 *)U 5131 afl^^r ^1 ^^^5. g^t}. >^7l ^ <3<3 ^ ^<g*}- 

^ ^SH3 *ll2 ^"71 *1)2 $H ^^1- ^^t!r^. 

^-71 ^U} ^ *fll ^<3^ ^#A] 7]^ 7fl^7> ^-7] 

^ ^]2 SflBl^^H, ^-71 ^fll ^<gq-^ ^ ^3] ^^"5]^ ^}1 

^ ^ ^"71 tiV^^l 7l^ ^^^.S. ^2 7M1^ ^12 ^ 

si]^, ^-7i ^2 ^<s^ sflii* ^a^f- sfl€# ^-7i *A2 
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4^ *fll % *02 #^-§- ^13 ^<3*J-i- ^-71 afll ^ «VE.*11 71^- ^ofl ^ 

^*H, ^71 A)2 ^7} *fll *ll3 ^<?!^\ sflU ^ ^>£^ 

7]^o.S 5L^A]^lcf. ^-7] ^12 S0G^5- ^ 31k)-. 

<w> ^. ig-^o] ^ i o^ofl nj.^. ^>o] ^ o. ^v 7] ^ 2 ^^Hr ^#*> 

71 *H1, #7l ^ <3<3 3H1 3H ^^M; *|^*Kr #311- tH ^ ojcf. oj ^ 

^-7) ^13 %<&n q$ #31^- #7l *fl4 <S<SeM: ^ °l-g-*Hf #311- 

<15> l^^l 3U ^^Hl <4^ #:£*ll 4i*}£>1 *112: ^"71 ^)13 €<d^M- 

## ^ £l*M ^"71 #£^1 7l^ #Hfl cg^ol AVs}-^ ^171 

*>JI, ^7l ^ $H *fl2 JE^i sflli^: ^*Hr #311- t-1 ^ 

<16> S&^V, ^"71 cf€- ^-^^r ^^>7l *fl2 ^Eflofl rrf^. tiVlE^-^V 

2) *\]2i "cHHH^ #S3l 7l^ S#2} <^^o] i^#5l£^- ^"71 #:£;H1 7l^#ofi 

*fll SOG^ ^-71 SOG^ ^r^i^l 5L$l*Hr 

Ii D ^£ olJjLol*!^ ^-71 ^ ^^^r t #Al 71 ^ 7fl^7> 

^ -^71 #£^1 71^: ^ ^"71 $H ^t^. ^l^^l # 

71 #2}^ ^171^. ^-71 3HM #^M1 S1*H 7.>71>§1 

$U ^"71 <3<^H1 ^*Rr 3fl^» #71 7ti^ofl ^#^. 

<17> #71 J±JlS^8r #7l SOG^-21 ##^- 53^-4, #7l SOG^ ^ 

<g ^Bflol^i- i^-tb4. #7l ^^l^^sl- sfl^i^- #71 #.£;*11 71^31- #7l SOG^ *M 
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<18> 3^, #7} ^ = ^*Kr #3H*l*r Afl^ #7] 7fl^ ifl 

^o] <y*L ^ ^. 7 i £.^^o] CMPCchemical mechanical polishing) y o v ^°fl 

<i9> he^:, ^-71 ^-§r ^^>7l ^- *fl3 <£e|H ^"£^1 i4 

^ ^^H^r 7l^Hl SOG^-* ^7l S0G^ v $H ^ 

W. ^7l ^ SOG^ ^flE^H 7)^ S^^: ^ ^#A]7l^ 

SOG^" 3)1^ ^ 2fl^-i- ^71 SOG^- #3* ^ 

th}. ^-71 avs^i 7i^ ^l^^H *fl7it}-4. ^"71 

^>£^1 7l^S] <%6\] S^f-g; ^^^tf. 

• jf20x..,. *^ofl Sl*}^, SOG^ #31*1 3L-fl*>fe HJL^LS 

*M ^ #7l 3j)i= ^ *S*Hr ^ #3H-*1 ^-7) SOG^-^1 *1 

^ ^ $1^ 2-sL^<U ^ ^ ^ ^ Slth ^7l ^ 

^ 2fl^.o)]A^ A>5)-ofl o]^ H]o> io]^2f ^O] ^^7} 

<2i> tq-^-oii, -g- ^*HH 1|5H ^1*1 

^^7> Cf-g-ofl ^HHl tb^fe 0>u]Cf. ^. ^AHl^ ig- ^7^]ofl 

^ ^-2-3"?! 7>^1 7Hl7fl ^- ^ ®&>}7\] J£^is}7] 
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■f , O]^ *M Aj- 7 j ^ ifldj) ^ 2^fl^- ^£ ojjl, ZL A>o}oH *fl 3 o} ^ 

<23> £ la ^ £ lb vfl^l 3E. 9a ^ £ 9b^ t3>^tb ^HHl n}€- 

^ ^ 3E la, £ 2a, £ 3a, 5E 9a^ DRAM i^V* 

S ib, IE. 2b, £ 3b £ 9bTr ^7} ^]i3I^> 

<24> IE. la ^ S. lb* #^}^, 4i7> ^^(12)^1 *^ # 

3E.*ll 71^(10)^1 afll ^^(22) °fl» ^e)^ ^sj-^S. sfl^i 

* ^^W. ^HHH^T Aj-71 £ ^ 3f|l!i 0.5*1 ^Hr^ 7fl°l3= ^^"(20)* 
^^-» ^"71 Thiols ^^"(20) A>olS. Aj-7] la].^ 71^(10)2] cg^ofl 

^*l*Rr ^ ^^(14)ol 
<25> 3£ 2a ^ IE. 2b# ^*>^, #7] 71H;e #-^(20)^: ^tt afll ^^(22) Afoj^. 

3c#5]^ #7l ^>S.^1 7l^-(10)2l *fl2 ^<d^(30)# ^ 10 ~ 300 -^5. 

^W". ^71 ^12 ^<£*K30)£: ^*1H ^ ^^.sLA-^ 7)-^ ^ ^ 

. ^7] *fl2 ^^^-(30)^- ^s}-^, ^B]^ S ^ A1 2 0 3 ^^.S ol^c^^ ^ 

9X^, ^^o) v}^^. ^7} ^12 *i<3^(30) ^ #31^7 *f 

A ^3£ 91^. 

<26> 3£ 3a ^ 3E. 3b* ^^>^, ^7} 4 1 ^^^(22) ^ ^2 ^<£^(30) ^<H1 S0G» 
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^71 7)Mm #^-(20) Q ^(gap filling)^ ^ #3lS 7^ 

*i S0G^-(40)# ^#tH=K 

<27> 51 4a ^ J£ 4b» #2:S>^, #7l S0G^"(40) SHI ^^§^(42)# ^tb^. #7l ^ 

^#(42)^r #7] S0G^(40)* Ji5l*>7] $1«H ^^5)^- B)- , ^ ^°1M ^7^ 

€ ^°l5.S H^^LS £^ D ^5. ^^>^-. #7] ^ 

#(42)£ ^Sl# ^3^-, 5L^£];*] #2^2}^, 5L^£ 

<28> 51 5a ^ 51 5b# SS^l^l^E sfl^(£Al ^b^)^- ol-g-^J. a>^1 ^ 

^ofl ^-7] ^#(42) ^ S0G^(40)* *fl|BH*M ^7l »U ^^^-(22) ^ *fl2 

^^^•(30)^: 2n#Al7l^ SOG^" sflHUOa) ^ #7] SOG^ sflfi(40a)-& ^ 
(42a)-& ^tH=h ^ *r ^ ^-o] , #7} A}2 ^*K30) ^ #7fl# 

^-71 sfl€(42a) 51 SOG^ 4^(40a)* ^€ 7fl^(H)«fl 

^ #7] wViE^] 71^(10)^ <8^(14) ^ #7l ^«?l^-(22)^ -S-^o] ^#^tj-. 

^-71 SOG^" 3fl^(40a)^r %7] *U ^<a^-(22)^ ^^o S «e1 ^^.S. <£#£1tt *)U # 
^(40r)3f, #7l ti>£^l 71^(10)^1 X^AS^-E^ ^z\o_£. <3#£1tt *fl2 ^^(40s)# 
7^4. 

<29> n -f.^ ofl^i (ashing) ^ ^S^(strip) <>l-8-*H #7] SSi^iJE. 

*Hti# ^71 ^tf. ^av^o.^., #71 ^ %av^. ol-g-*>^, ojsq. ^0.011 

51 #71 SOG^ sflU (40a) ^ IS^^^l ^M^r 
oo> 51 6a ^ 51 6b# ^*>^, #71 SOG^" 4li(40a)^ *fll ^(40r) ^ *fl2 ^ 
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(40s)# Stt ^ ^*D°H(44)# #7] afll ^^(22) ^ *fl2 ^<3^(30) 3H1 

^^W. #7l ^3?|lol^(44)^ ^ ^ 50 ~ 500 A^l ^ "Lfl^l^i ^>-B-#7fl 

^* ^ til-2Mi5}7ll^, #7l ^lo]A](44)^ «J= 50 ~ 200 ^ 7>^cf. 



#71 ^o1a-1(44)« ^^^71 ^^H, #7l SOG^" sfl^(40a) ^ 

4^(42a)ol ^£ ^^ofl ^13 ;£<£n}vg- ^^W. #7l ^13 ^<3^£r ^3^- 

#s**h 5^33*1 ^ l-e^e^^ SLfe A1 2 0 3 ^S ^ &t]-. 

^ ^, #7l ^13 <Hl*l^*H, #7l SOG^- sfl^(40a)^ *fl2 ^(40r, 

40s)*}-, #7l s|)^(42a)^ ^-ir #7l ( 4 4)7> #7l ^1 

^(22) ^ *fl2 ^<£^(30) 3H1 ^"S.-^ ^4. #7] *fll ^^^-(22)-§- ^e)^- ^sj-^J^ 
^"7] 7)13 ^^H- *}3\-^SLS. #7l >H3 <^x}- 

S*) #7l *fll ^5.^ a^S^ ^ flcj-. 

^ £4, #7l SOG^" 3fl€(40a)£r 3. #^ ^ #7) 4^(42a), #7l 

^ *fl2 ^(40r, 40s)# #7l ^0^(44), #7} *U ^^^(22), % 

#7l *}2 *i<£^(30)JlS. °l-¥-<H*l^ 11 D -M i^^cf. #7] SOG^- ^ 

H(40a)4 o] SOG^- sflfi(40a)-& 3Lfl«Hr Ii D 4, # #7] 3fl€(42a), 

^01^(44), ^1 ^^^-(22) ^ »12 ^^^-(30)^1 3«H Bfl^ol ^ 

^€1}. ^ ^ flfe- ^ #71 aj|2 ££sK30) ^ ^1« ^ift!- ^-Mfe 

#71 SOG^ 2fl€(40a)Sl #71 X|2 ^<£^-(30) cfl^l #7l ^£^1 71^(10)^1 2l*> 
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<33> o] nj], ^7} *fl2 ^<£^(30)£r <$7] *f|3 ^<3^ °fl ^1 ^ ^ ^ 

^r-i- €4. nJ-eH, #7] ofl^i^ ^o] <g.^ ^lofl^. AJ- 7 | ^ ^ol^(44)7> 

^ ^fr} ^]7lS|Jl ^-71 tilH^l 7l#(10)^ ^ <%<*(U)°} o] nfl, 7 fl 

^#3^ ^"71 ^^^-(22)^ ^o] i£f ^ o^rf. 

4eM, °1 ^ ^S-^* #<?M^ ^"71 7\}2 ^^^"(22) ^ #7lHH ^-7] *fl2 

^•(22)^ ^-^m ^^^1 2^ ^ &i=K 

<34> £ 7a ^ £ 7b# &^}#, ^7) ^ <^^(i4)o] ^#0^ ^l^cs«(50) 

^- AflJg a ^ H^r £^ A|| ^ ^ofl -8-71 ^ cg^(l4)^ 7><3 

A>sl-^ ^TlW. 7><3 ^rSj-^-a- ^ ^ ^-^3- ^SKr ^-f<^, ^-71 ^1^^ 

(S0')^-S.^ 1-^ HF SE^ NH 4 0H, H 2 0 2 ^ H 2 0^ ^^JlS o]i=Lo^i^ SC-H >H 

^j^ofl^. A> _g_^- ojt} oi nfl, ^-71 SOG^" sfl€(40a)£r ^7l ^fl^(42a), *i<£ 

^5)lol^(44) ( *)U ^<g^-(22) ^ *fl2 ^«i^-(30)^-S. ol^-c^^l^ iis^l ^ 

S^^M — 3- , ^"71 SOG^- 3fl€(40a)^l fM^^H $1*1 ^ 

£ -8-71 A-fl^o^ (50) o.^a. E ^ *^o] ^^ji, zl ^1-4 ^"71 SOG^- Bfl^(40a) ^ 

<35> £ 8a ^ 5. 8b» ^"71 #6" <3^(i4)o)H ^:^o] *\}7]Q ^aZj-^- 

M, °fl* «^ #^&]^§r ^zj-SH ^-71 7 fl^(H)» £^i#(60) 

JLS *ti£4. ol nfl, #7) SOG^ sflH(40a)£r #7] 2fl€(42a), ^$1°}*) 

(44), ^11 ^^^"(22) ^ ^2 ^^^-(30)^-S ol=c^7il^ ^Jl^l 2)f>}<^ 
S\o] 9X^B.S,, ^7} SOG^ sfl^i(40a)^-S.^-E^ o^Ki ^^<H1 ^^><^ ^-7l 
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(60H1 ej-s^-g- 

<36> 3£ 9a ^ £ 9b« ^S^, #7l £^^(60)ol ^^#^1 tfl«H #7l afli 

;£<£^(22H ic#^ nfl^l CMPCchemical mechanical polishing) #7l 
£##(60)* °J^f aflTjSH, #7l TflolM 3^-(20)ofl 3«H ^>7l^l5lJi ^-7] ^Sj 
^(UHl 3*Rr ^ 3fl^(60a)» ^ =L aj. 7 ] ^3g^ 3fl€(42a)' 

, ^7} SOG^" 5Jfl^(40a) ^ i*fl°H(44)a) <H^7> aflT^ji, CMP ^ <S 

"V^H^ #7l SOG^" *H€(40a)<>l 

<37> ^-71 ii^ii SJfl^l ^"71 SOG^" 4li(40a)* afl€ 

°] ^€ ^-§-#°fl ^71 £^#(60)# ^*Hr "^SLS. #7} n = (60) 

^ ^71 SOG^" 2fl £1(403)^-^0] oj-^-7}^ ^^-Ofl 4^ ^-X] 0.0.5. ti ] o> 

<38> £ ^341 i4€- ^Hl^ ^ U-^^^fe SOG^-4 ^7l SOG^-* 3.^*} 

°]-¥-<H*1tt ^^oi^ %^f>\7} ^r-£^l 7l^ofl SOG^ % 

%7) SOG^" $H <8^4. ^"71 £ SOG^-* sflE^^r # 

7] SOG^S] iB)lo}AiS S^Cf. JIL^ «K£*fl 3*H, SOG^ 

4 °1« 3E^*Kr ii D -|H ^l-f^lfe f^^^-g- *}-8-«H ^ ^€ 

oil tfl*H 7}7}^^s)l± 4 = # $^«t*. °1 <8^€ # 

71 ^ iflS. ^ 3)*Rr ^ ^ #3HH #7] SOG^Hl n]^ ^ oj- 

5-3-^<Q ^ ^4 ^ ^ #7} sflJE.^ ^71 SOG^- 
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[3^8" 11 

^71 S>£.^ 7l* ^ >fll $H ^^rS}-^ *fl2 ^*Rr & 

^71 ^ ^2 ^E^^H, afll Q<£^ 31 i&£*l| 7l^r# «J 

^-71 *fl2 afl^^ ^ *1]3 ^^H: ^-7) ^<g^. ^1 • 

*8^«h, ^-7i ^2 ^-7i ^ii *i]3 ^<a^, aim ^ ti>£ 

[^T 1 * 2] 

afll^MI 5a<H*l, ^"7] *1)2 ^«3^£r SOG(spin-on-glass)^<y ^Sr ^^^.S- *}±r 
3] 

XI 5^1, ^7) ^^#^r 43-^, ^5^, #3^2}^ SE^r 
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5] 

^1^1 5^1, #71 *fl3 
6] 

^■71 *fll ^ , ^71 »]1 ^<d^ -f-*H 2r.#£]-b H>3E^1 7]^ 

<*fi ^14 *g^*Hr ^7jl# c-1 if-^Zl, 

7) 

^"71 aj|4 ^<3^£- ^B]^ ^e)^ <Jr^-^ A1 2 0 3 ^ 

S. 0)^.0]^]^ ^ S.^O S ^ 4l7j-0] A^.^^^- ^ yj-ttj 

8] 
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#7l afll J£# sfl^-g- *f|i ;g 0^0.3. 

#7l ^ ^ ^ ^|1 #^-ofl ^^SJ.^ ^*Rr ^1^, 
#7l ^2 *i<2^ <?H ^SRr ^l^f, 

#71 ^ ^ ^11 *J<3^ ^#^171^ 7fl^7> ^#5)H^ #71 5g 

^ ^2 ^<S^* SflB^^H, #7l ^1 ^JLS ^#51^ 

*lll ^ ^ #7l til-S^l 71^:^1 a^^-S^-Ei <£#sqir ^12 7}x)±r ^1 

2 sfl^jq-, ^-71 *il2 *d<£^ ^ *l#sRr #3l£h 

#7l ^12 ^ *fl2 ^-g- ^13 ^ej-g- #7l ^1 ^<g^ ^ 

«K£*ll 7^ J?H ^#^H, #7l *ll2 ^<£^ sflU* #71 afll ^<3^, ^3 ll^, *g 
sflli ^ ti>£^l 7l^o.5. 5£^Al 71^ ^^11- S^Kr 3* ^A5L ^ «V£^ 

4i7>^ ^ 

[^^J- 9] 

^18^1 5U°H, #7l ^2 33* ^3 .2.3. *}^r tiViE^ll 4i7>^ *fl 

S #^ . 

[^t 1 * 10] 

^8#<H1 &<>H, #71 ^^8: ^e]^ ^sl^- ^s}-^, #sl^sl^^-, 5L 

^ 1-Hl^2l^ £^ A1 2 0 3 ^S ol^^m ^-i: ^HJ £.3. Sj-fe i^Sl *)1 
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11] 

12] 

X]8"M 5fl*H, XI 3 ^<£^ tfs}-^, ^£1^- 

13] 

Xl8"M &°H, 

*fl2 ^^^-i- $-$*M ^ofl, ^-71 ^ fl<H| *H4 ^ 03q-.fr 

^7) X|3 %<£*t #Xl*f <#7] X]4 ^^-g- ^4 <X-§-*Rr #X1# 

14] 

Xll3^ofl Sl^H, -*7l XH ^B]^ "a^? H£r A1 2 0 3 ^ 

15] 

X]8*J-4| fl^W, ^7l xl3 2J<3*m- $^3. j£, 

#7] «l£Xl 7l^ ^Hfl *jo^o} X^^-fr T^SKr 

^7l XI 2 sflififr ^*Rr #X]» c| i^SRr ^fr 
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16] 

7]^ 7fl^7> ^^S)<H ^^S^- 2fl€* ^7l 7)& ^ #7l ^1 

^-71 ^ 7><3 ^S^* ^T^Rr ^T^, 

#7] TflolE ^q-ofl o)sH 7}7}^*g5\jL ^7} ^ $t>}^ ^ 3fl = » # 

7l 7fl^ofl ^SRr ^7^11- 3E.^*Rr ^ ti_K£*ll di7>^ . 
17] 

181 

*Hl7lM &<>H, ^71 f-TM^ sflli^r ^"71 71^4 ^"71 SOG^ A>o}ofl 

19] 

^116^1 SH*!. ^71 ^*Hr #7fe 

#71 ^ #71 7fl^ iflofl *fl^r cf^S]-, 

#71 SOG^" ^ *tfl ic#Sl£^- #71 ^?M<£^ 3fl^^ ^ ^-71 £ 
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CMPCchemical mechanical polishing) 3*M *H^H #7] 

20] 
21] 

«VE*11 7]^H S0G^"# ^*Rr ^Tfl <i\, 
#7] SOG^ ^*Rr ^Tflsj-, 

#71 SOG^- ^<£f^i- ^^Rr ^lsq-, 

^■71 «V£^fl 7l^rSl S^-ft- ^ ^*}^ 7}<3 ^SHr #7)1^, 

^-71 #£*fl 71^ 5.^ ^o)l JE^-i: ^^Hr ^:7]11- i^Kr ^# ^> 

SV^r ^ri^l ^7>o] ^ #13. 
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